Altered immune system glycosylation causes colitis in alpha1,2-fucosyltransferase transgenic mice.
Altered glycosylation of the mucosal barrier has been proposed as a primary defect in the pathogenesis of IBD. Glycosylation defects however may also have a profound influence on immune function. Mice transgenic for human alpha1,2-fucosyl-transferase (hFUT1) have widespread disturbances in cell surface glycosylation and spontaneously develop colitis. The aims of this study were to characterize colitis in hFUT1 mice and to determine whether glycosylation-induced changes of the mucosal barrier or the immune system were critical for its pathogenesis. The pathologic features of hFUT1 transgenic mice were characterized. The mucosal barrier was assessed by lectin binding and permeability studies. T-cells and the thymus were assessed by FACS analysis and histology. To isolate the hFUT1 mucosal barrier from the hFUT1 immune system, bone marrow chimeras were generated. Seventy percent of hFUT1 mice raised in SPF conditions developed histologic evidence of colitis. The mucosal barrier demonstrated altered glycosylation but intestinal permeability was preserved. HFUT1 mice were profoundly lymphopenic, with aberrant T-cell markers and thymic medullary hypoplasia. Reconstitution with wild type bone marrow restored thymic morphology and prevented colitis in hFUT1 mice. Altered glycosylation in hFUT1 mice has a profound influence on T-cell development and this defect, rather than a mucosal barrier defect, is crucial for the development of colitis.